Wear characteristics of aged and unaged composite restorative materials were compared using singlepass sliding. There were differences in wear track widths, tangential forces, and surface failure classifications between aged and unaged composites. Changes in surface wear characteristics upon aging were attributed to surface degradation in the composite materials.
Wear of restorative materials has been characterized in vitro using single-pass sliding.'4 Wear patterns and surface structures of composite restorations in vivo have been reported by Kusy and Leinfelder5 and by O'Brien and Yee.6 However, there have been few reports on the correlation between in vitro and in vivo wear. One reason could be that the in vivo wear characteristics result from gradual changes in the properties of the composite restorative materials in the oral environment. Accelerated aging of composites in vitro has been shown to cause erosion accompanied by changes in surface profiles and exposure of filler particles.7 The present study characterizes the in vitro wear of composite restorative materials by single-pass sliding after accelerated aging and compares the wear characteristics with those of unaged composite restorative materials.
Materials and methods.
Six chemically-cured composites (A, AR, C, PR, S, and V), two ultraviolet lightcured composites (NF and NFPA), and three chemically-cured microfilled composites (PF, SF, and SI) were used in this study. Product names, codes, batch numbers, and manufacturers are shown in Table 1 .
Each chemically-cured composite was mixed according to the manufacturer's instructions and packed into a stainless steel ring mold 36 mm in diameter and 1.3 mm thick. The surfaces were covered with Mylar* and allowed to cure for seven min. The ultraviolet light-cured composite samples were prepared by packing the material into the mold, covering with Mylar, and then exposing one side of the sample to an ultraviolet light sourcet for two min at a distance of 50 mm.
The sample disks were exposed to accelerated aging conditions for 900 h in a weathering chambert at 43°C and 90% humidity. One surface of each sample was continuously irradiated by a 2500 watt xenon light source, § which was filtered by borosilicate glass giving an ultraviolet radiation intensity of 1 12 p watt/mm2 at the sample position. An intermittent water spray was directed at the samples for 18 min every 120 min. Samples used as controls were not subjected to accelerated aging, but were tested after 24 hours' storage in 370C distilled water.
Single-pass sliding experiments on the samples were performed on an apparatus described in detail by Powers and Craig.8 '9 Four replications were used for each material. Surfaces of the composites were sub- 4 failure modes at lower normal loads than unaged samples. Composite SF had lower wear track widths in aged than unaged samples. There was little difference in tangential force for aged and unaged SF at similar normal loads. Unaged PF showed Class 1 surface failure mode up to normal loads of 9 N, while aged PF reached Class 4 surface failure mode at a normal load of 6 N and was accompanied by dislodging of material. At normal loads of 6 to 10 N, unaged SF showed Class 3 surface failure with tensile cracking, while aged SF showed Class 4 surface failure with dislodging of material, but fewer tensile cracks.
Discussion.
Accelerated aging of composite samples has been shown to result in surface degradation and eventual erosion.7 Exposure of the samples to the accelerated aging conditions causes degradation in the chemical structure 
Conclusions.
In vitro wear characteristics of composite restorative materials exposed to accelerated aging conditions differed from those of the unaged materials. The changes in wear track widths, tangential forces, surface failure classification, and surface failure morphologies were attributed to surface degradation in the composites on aging.
